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CLAIMS 



4 



What is claimed is: 



A process for the preparation of sidechain-bearing cephalotaxane of the 
following formula and/or a salt thereof 

n-co-o-CTX 



where 



10 



frTomega'') is a representative radical of the chain terminal moiety 
and \-CO- is the carbonyl of the ester group bonded to 
cephalotaxane; 

the Q-CO-\adical is corresponding: 

- either to the following substituted heterocycloalkane formula: 



k CH 2>n- 



-co- 



15 



20 



where n is included between 0 and 
Z is oxygen, nitrogen or sulfur heteroat\m; 
R 5 , R e and R e are independently 
hydrogen; 

hydrocarbon radical, saturated, insaturated oNaromatic, linear or 
ramified and/or cyclic, especially alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl, aryl, heterocycloalkyl, of said radical inlsJuding or not 
heteroatom(s); R 6 and R e may be included in a cycle p 
oxygen ether bearing one of the former radicals; 
- or to the following linear alkene formula: 



\ 
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n8 



ZH o- 



2'm 



where ra is included between 1 and 8; 
R 5 , R 6 anq R 8 are as defined above; 



or to the following formula: 



O 




co- 



where n, R 5 , R 6 and R 8 arte as defined above; 
Z and Q 2 are independentlyspxygen, nitrogen or sulfur heteroatom; 
Q1 is carbon, silicium or phosphorus atom; 

R 9 and R 10 are independently hydrogen, alkoxy, hydrocarbon radical, 
including or not heteroatom(s), saturated, unsaturated or aromatic, 
linear or ramified and/or cyclic, especially alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkenyl, aryl, heterocycloalkyl; 
R 9 and/or R 10 having the ability to be nuJI or taken together to make 
an heteroatom and/or make a multiple tDond with Q 1 , R 9 and R 11 
having the ability to be null to make a multiple bond between the two 
atoms of carbon bearing them; and 

R 11 is hydrogen, arylcarbonyl, alkoxycarbony\ aryloxycarbonyl or 
alkylcarbonyl; 
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-O^CTX is cephalotaxine moiety of the following formula a salt thereof: 



10 



where pNs equal to 1 or 2; 

the two ty&es of radicals -CI and -CTX above-mentioned being 
bonded witlran ester bond -CO-O- 
the said process bringingNtogether: 

- either carboxy^c acid with general formula H-CO-OH or a salt 
thereof; 

- or an activated for>n of an acid with general formula H-CO-A or 
a salt thereof, with Q-CO of the following formula: 



15 




where n, Z, R 5 , R 6 and R 8 are as define^above; 
where O-CO of the following formula: 

*8 



m is included between 1 and 8 t Z, R 5 , R 6 and R° 
above; 

where Cl-CO of the following formula: 



as defined 
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R 9 R 10 




CO- 



whVe n, Z, Q 1 , Q 2 , R 5 , R 6 , R 8 , R°, R 10 and R 11 are as defined above 
A represents: 

- either cyclic anhydride of the following formula: 



< 



o 
b 



where n, R 8 and R 8 are as defined above; 
this reaction has been completed by methyl^tion of the primary carboxyl thus 
formed, with: 

- either a hydroxy! group bearing cephalotaxane \r a salt thereof of the formula 
10 H-O-CTX, where CTX are as defined above; 

- or a metallic alcoxide of the formula M-O-CTX, wh^re CTX are as defined 
above and M is a metal; 
-or an activated form of its hydroxy! group of the formula ^-O-CTX, where -O- 
CTX is as defined above and Y is, either a leaving group to. allow a negative 

15 charge on oxygen atom by cleavage between Y- and -O-CT^, or to allow a 
carbocation by cleavage between Y-O- and -CTX; 

with the possible presence of one or several reaction additives tol^rm said 
sidechain-bearing cephalotaxane and/or a salt thereof. 



20 



2. The process according t^laim K % wherein Z is an oxygen atom and the 
cephalotaxane H-O-CTX is a"^MT^)taxine of the following formula, or a salt 
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2. The process according to claim 1, wherein Z is an oxygen atom and the 
cephalotaxa^e H-O-CTX is a cephalotaxine of the following formula, or a salt 
thereof: 




where R 1 , R 2 , R 3 aipd R A are independently hydrogen, hydroxy I group 
or alkoxide. 

3. The process according to claim 2fwherein said cephalotaxane H-O-CTX is 
cephatotaxine, or a salt thereof, wh^re R 1 is hydroxyl, R 2 is methoxyl, R 3 and R 4 
are hydrogen. 



< 



HO- 



MeO 



4, The process according to ynyono of c l o i mo 



to 3 ? wherein R is hydrogen. 



5. The process according to^an y o no of daims ^^3 ; vyherein R is -CH 2 -CO-0- 
Me. 

6. The process according to- anyono u f Uc iiniL > 1 lu " 3 , wherein n = 1 to 4, R and 

h 

R 8 are methyl. 
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0~ 



15 



20 



25 



7. The process according to ^anyono of c l a i ms 1 <6 5; wherein n = 1 



phenyl and TR 8 is hydrogen. 



or 2, R 6 is 



8. The proces^according to claim *C wherein, R 5 is -CH 2 -CO-0-Me, said 
cephalotaxane is\he former of claim 3, n = 0, Z is a nitrogen atom and R 8 is 
hydrogen. 

9. The process according to anyono of cla i ms 1 to & , wherein A is Q-CO-O- 



0L 

;^r>w 10 radical whor o Ci is a c d e fined according to claims . 



10. The process according tq jjnyon o o f- c lai ms 1^o 8 , wherein A is halide. 



1 1 . The process according to orryono of claims 1 to 8 , wherein A is a radical of 
compound Q-CO-A having the abiky to generate cleavage of the bond between 
carbonyl group and substituent A o\n-CO-A to provide H-CO + and A" 

12. The process according to ^a n yon e qf claims 1 to 8 -, wherein A is a radical 
selected from substituents: . 
m6thoxyformyIoxy of formula MeOCOO-, 
trifluoroac6tyloxy of formula CF 3 COO- 
alkylsulfonoxy of formula RS0 3 -, 
phosphoxy of formula (RO) 2 PO- ( 
halophosphoxy of formula ROP(CI)0-, 
trialkylsilyloxy of formula R 3 SiO- t 
dim6thyl-formamidinium chloride of formula: 

Me 



1 



or acyloxy-pyridinium bromide of formula: 
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formulas whereinxp is alkyl. 

13. The process according to onyono of clQims 1^t e 8 - , wherein A is 2,4,6- 
trichlorobenzoyloxy radital 



S3— 



14. The process according tV claim 1 ^wherein reagent of formula Q-CO-A, A 
is 2,4,6-trichlorobenzoyloxy radical, is obtained by contacting an acid Cl-CO- 

10 OH, as defined according to claun 1 ( with 2,4,6-trichlorobenzoyl chloride in 
presence of one or more Q-acylatifon additives. 

CAoaro\\ ^ 

15. The process according to « anyon e V>f claims 1 to 8 - , wherein radical A is 



corresponding to the following formula: 



15 



16. The process according to claim IS^wherein reagent of formula f2-CO-A is 
obtained by contacting an acid Q-CO-OH, oo dofinod - \c c ord i ng to c l a i m 1 -, with 
carbonyl-diimidazole in presence of a strong base. 

20 17. The process according to claim 1^ wherein stron^ba^e is an alkoxide. 

CAgULOOv ^ \\ v 

18. The process according ta jDrovious c l a i mC wherein me ©poling additive is 
a substituted carbodiimide and/or a basic additive eu ch-as t e$ary am i ne f o s 
example *. 

25 



o- 5 



10 



15 



1 
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19. ~fihe process according to claim 187wherein the substituted carbodiimide is 
selected from cyclohexylcarbodiimide (DCC), 1,3-diisopropylcarbodiimide (DIC) 
and chlqtiydrate of 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide. 

20. The process according to - anyono of previous cla i ms r wherein 

\ COrreSpor^S 

cephalotaxin)^ alcoxide 4 g corresponding * to the following formula: 

M-O-CTX, 

where M ohd CTX ar e as def i ned a ccord i ng to c l a i m 1, - 



is obtained by contacting a cephalotaxine of the following formula: 

H-O-CTX 

■ wh o r o- CTX is as d o Yin o d according to claim 1 ■ 



with metal 4wnsetf; an amidura a metallic hydride or an alkyl-metal. 



21. The process acceding to anyone of claims 1 tcfl20, wherein M is alkaline 
metal such as lithium, pfcrtassium oXsodium. 



20 



Sj Q_> 22. The lithium alcoxide of cephalota^ine-ts-corresponding to the following 

formula: 



LICK 



23. The sodium alcoxide of cephalotaxine-te- corresponding to the following 
25 formula: 
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24. A sidechain-bearing cephalotaxane corresponding to the following formula 
md/or a salt thereof: 



(CH 2 )- 



-CO-O-CTX 



where 



n is included between 0 and 8; 
Z is oxygen^itrogen or sulfur heteroatom; 
R 5 , R e and R 8 a*£ independently 
hydrogen; 

hydrocarbon radical, saturated, insaturated or aromatic, linear or 
ramified and/or cycliCKespecially alkyl, alkenyl, alkynyl, cycloalkyl, 
cycloalkenyl, aryl, hetens^cycloalkyl, of said radical including or not 
heteroatom(s); 

oxygen ether bearing one otsthe former radicals; 
CTX is as defined according to anyone of claims 1 to 3; 



except for compounds where Z is oxygen atom and, 

1°) n = 2 or 3, and simultaneously R 6 = R\= methyl and R 5 = OMe 
or hydroxy!, 

1°) n = 2 and simultaneously R 6 = R 8 = methyl^d R 5 = OMe or 
hydroxyl; 

3°) n = 3 and simultaneously R 6 is hydroxy!, when R 8 is\^6thyl and 
R 5 is -CH 2 C0 2 CH 3 radical. 
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10 



25. A sidechain-bearing cephalotaxane corresponding to the following formula 
and/or a s&Jt thereof: 



where 



<?H O-CTX 




m, R 5 , R 9 and R 8 are as defirWi according to claim 1 , and CTX is as 
defined according to anyone ordaims 1 to 3, 



Except compound where m = 2, R D = OH 2 C02CH 3l R 6 = R 8 = methyl 
and CTX is as defined according to claims 



26. The cephalotaxane according to claim 25, wherein R 5 is -CH 2 -CO-0-CH 3 
15 radical. 

27. A sidechain-bearing cephalotaxane corresponding to the following formula 
and/or a salt thereof: 



20 



0- 




.O-CTX 



where n, Z, Q 1 , Q 2 , R 5 t R 6 , R 8 , R 9 , R?° and R 11 are as defined 
according to claim 1 , and CTX is-as-definad according to anyono of- 



-claimo 1 to 3; 

28. The cephalotaxane according to claim wherein Q 2 is oxygen atom. 



146 



O 

m 

Si 
O 

□ 

m 

a: 

o 
u 

m 
m 



29. The\ephalotaxane according to claim 287 wherein Z is nitrogen atom 

30. The cepnalotaxane according to claim 2,9fwherein n =0. 

31. The sidechaln-bearing cephalotaxane corresponding to the following 
formula: 




32. The sidechain-bearing cephalotaxane corresponding to the following 
10 formula: 



33. The sidechain-bearing cephalotaxane corresponding to\the following 
formula: 
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H- 




34. The process according to s a nyone of cla i ms 1 to^2 4, wherein 



when the cyclic side-chain of sidechain-bearing cephalotaxane, and/or a salt 
thereof, of the following formula: 



R 



(CH 2 )~ 



where n, R 5 , R 6 , R 8 , CTX and Z are as defined According to claim 1; 



10 the said chain is open with an agent andA^a^&ratonic or not protonic 
electrophilic radical E in aqueous or not aqueotjfe-fn^ym, to provide an 
intermediate compound of the following formula: 



15 



QE 



R 8 + 



<CH 2 ) n - 



-C0 2 CTX 



where n, CTX, R 5 , R 9 and R 8 are as defined above \ E is either 
hydrogen or the provisionally or definitively fixed eletropnilic radical; 
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the aforementioned intermediate compound may be attacked with an agent or 
a nucleo\hilic radical Z\ deliberately added or possibly present in the medium, 
and 



when the cycdic side-chain of sidechain-bearing cephalotaxane, and/or a salt 
thereof, of theNfollowing formula: 



9 n io 




CO-O-CTX 



where n, R 5 , R 6 ( R 8 , R 9 , f^ 10 and R 11 are as defined according to claim 
10 1 , and Z' is an heteroatom; 

the said chain is open by hydrolysis ^r carefully solvolysis with possibly 
presence of activation and/or opening additive; 

15 - to provide an open sidechain-bearing o^phalotaxane of the following 
formula: 



Z' 



OH 



iCH 2 ) n - 



where n, CTX, R 5 , R 6 and R° are as defif 



)rding to claim 1; 



Z' is: 



either an halogen or an heteroatom bearing a hydrogen or a radical R 11 
20 such as defined accordint to claim 1 ; 

- or an hydrogen, hydrocarbon radical, -the said I radicalxbesfir 
^2/ — ^ heteroatom(s), saturated .JnsaturQtcd - or aromatic, linear ortemtfrefJand/or 
cyclic, - espec i a l ly alky l , alkenyl, a l kyny l , cycloo l kyl, cycloa l K p nyl, aryt T -of- 
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4i eterocycloalkyh 



35. The pr\cess according to the claim 3<wherein the cyclic side-chain of 
sidechain-be^ring cephalotaxane, and/or a salt thereof, of the following formula: 



R 



(CH 2 ) n - 



-CO-O-CTX 



where n, R 8 , R 6 , R 5, CYX and Z are defined according to the claim 1 , 
the said chain is open by treatment with a solution of hydrobromic acid in acetic 
.^Q^_, acid, in an halogenated soIveMrpFeferablyudic^ followed by in situ 

fy hydrolysis to provide, without isolation of the intermediate, a sidechain-bearing 

ri 10 cephalotaxane of the following formula: 



ft* 



-C0 2 CTX 



jwheto n, CTX, R 5 , R 6 ot R 8 are defin ed- acconj i ng to - c l a i m t . 

36. The process according to ^anyono - of claims X to'ZT and cla i m 34 , wherein 
acids are corresponding to the following formula 

Q-CO-OH 

- whoro Q. radica l is as d o fin o d according to c^ 

{ng compounds of the 
-OH represents its 

dextrogyre enantiomer and (-)-Q-CO-OH represent its leVogyre enantiomer. 



0- 

o— 15 

the said formula equivalent to racemic mixtur 
20 formulas (+)-Q-CO-OH and (-)-n-CO-OH / ^ueb-as 



were obtained v ^ 

^Q^x a ) by contacting of said racemic mixture or one of 4te activ^ted^fetw of the 



formula 
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fi-CO-A 



whicih is as defined according to claim 1; 

the saifj racemic mixture or said activated form generating respectively; 
either an anion corresponding to the formula (fi-CO-O)"; 
ona cation corresponding to the formula (Q-CO) + ; 

with a pure enantiomeric form of chiral entity, said "resolution agent" 
10 symbolized by A* (delta stella), having the ability to form: 



15 



- either a stable combination, by covalent bonding; 

- or an easily reversible labil combination, by hydrogen bonding or by 
hydrophobic interaction; 

- or intermediate lability \onding by electrostatic interaction; 



to provide a diastereomeric mixture^of fi-CO-O-A* and de Q-CO-A*; 

b) then by physical separation of theyriixture of two diastereomers or two 
20 complex compounds or more generally \f two new entities physically and/or 
chemically different then obtained; 



c) then by regeneration and finally separation o{ each one of enantiomers of the 
generic formula n*-CO-OH, 
25 where Q* («om6ga stella») represents the genehc symbol of the same chiral 
radical in the either one or the other pure eK^mOTjanc forms corresponding to 
the following formulas (+)-n-CO-OH and (-)-Q\CO^StHxWhich are as defined 
above. 



30 37. The process according to claim 36, wherein 
corresponding to the following formula: 



-CO- is a radical 




39. The proces£\according to claim 2^, wherein Q-CO- is a radical 
corresponding to the fbUpwing formula: 



152 



a — < 

(>J5 



0— 



40. The\)rocess according to- anyonu ul" Udiu i s 30 lu-09 ? wherein the stable 
combinatid^i is represented by an ester of the following formula D-CO-O-A* 
3ach as CI b t nd A* ar e - as d e f i n e d accord i ng to cla i m 30', *he said stable 
combination is\btained by contacting acid with a chiral alcohol corresponding 
to the formula HOvA* staeh-as A * is as d efi n ed according to c l aim 36, according * 
the process of the aa i rrr ^ . 



41 . The process according to^e nye Be-e f c l a i ms 3 ( ^to 3£>, wherein the stable 
combination is represented^ an amide corresponding to the either one or the 
other formulas Q-CO-NH-A\>r Q-CO-N-A* such as Q and A* aro as defined- 
■ according to claim 3& ,«the- said stable combination is obtained by contacting 
acid with primary or secondary chiral amine corresponding to formulas H 2 N-A* 
or NN=A* s uch as A^ -is-as- dofinqd accord i ng to c lai m 36 T - a ccord i ng the * 
- process of tho c l aim 1 . 



42. The process according to -anyone o^cia i ms 30 to 39 , wherein the stable 
combination is represented by an thioestenof the following formula O-CO-S-A* 
such as Qr a nd A* aro as de fi ned acco r din g to claim 3G , the- said stable 
combination is obtained by contacting acid with a chiral thiol corresponding to 
the formula HS-A* s uch ao A* i s as dofinod accord i ng t o e l aim 30, accord ing the 
■ p p ocoos of the c l aim 1 . 

43. The process according to^ anyon o of c l aims 36 \o - 30 , wherein the tonic 

combination is represented by a salt-jaet-preparedby contacting of acid with a 

one cr^ <DwT\ 
chiral amine corresponding to thO ' Q i thor ono or tn^sptqe - ^ef - th o throo following 




formulas: 

fi-CO-CT [NH-A*] + 
Q-CO-CT [NH 2 -A*] + 

n-co-cr [NH 3 -a*] + 

w h er e Q and A* aro as d o f i nod a ceording to cla i m - 3 G, 



44. The process according to^anyo ne o f c l aim s -36 U ) "39; wherein \he bringing 
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labile 

into blay of a^-tabif bonding based combination is achieved in the form of 
chromatography with the help of a chiral stationary phase. 

45, The process according to anyono of c l a i ms 36 te'39, wherein the bringing 
into play of arv interatomic or intermoleculaMabiJ-bonding based combination, 
within crystallin\latice, is achieved in the form of fractionated crystallization 
initiated by a chiral precursor. 

46. The process according to claim 4CC wherein chiral alcohol HO-A* is (-)- 
quinine corresponding tosihe following formula: 



H 



HO 



H 



MeO 



47. The process according to claim $6, whereirvchiral alcohol HO-A* is (-)- or 
(+)-methyl mandelate corresponding to the following formulas: 



:0 2 Me 



HO' 




HO' 



48. The process according to claim 40, wherein chiral alcohoj HO-A* is (-)- or 
(+)-menthol corresponding to the following formulas: 
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Me 



Me 

X 



Me HO 




Me 



49. The process according to claim 4<Cwherein chiral amine H 2 N-A* is (-)- or 
(+)-ephedrine corresponding to the following formulas: 



MeNH.. V,Me 



HO' 



MeNH^ Me 



HO' 



50. The (-)-quinidyl (2'R)-(-)-anhydr6rhomoharringtonate and the (-)-quinidyl 
(2'S)-(-)-anhydro-homoharringtonate corresponding respectively to the two 
following formulas: 




Me v O 

N< 2 V "° OMe 

Me (CH^ "CH 2 C0 2 Me 

10 



H 



•2/3 1 



>Me 



. 2 C0 2 Me 



51. The (-)-menthyl (2'R)-(-)-anhydro-homoharringtonate ancXthe (-)-menthyl 
(2'S)-(-)-anhydro-homoharringtonate corresponding respectively to the two 
following formulas: \ 
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Me 




Me 



Me 



Me 



X X " ° 

Me (CH 2 ) 3 \CH 2 C0 2 Me 



Me 




Me 



X X "° 

Me (CH 2 ) 3 CH 2 C0 2 Me 



52. The (-)-methylmandelyl C2'R)-(-)-anhydro-homoharringtonate and the {-)- 
methylmandelyl (2'S)-(-)^enhydro-homoharringtonate corresponding 
respectively to the two following formulas: 



0 2 Me 




Me (CH 2 ) 3 CH 2 C0 2 Me 



Me> 



:0 2 Me 





iH 2 ) 3 CH 2 C0 2 Me 



53. The (-)-ephedrinium (2'R)-(-)-anhydro-hbirriohafringtonate and the (-)- 
ephedrinium (2'S)-(-)-anhydro-homoharringtonate corresponding respectively 
to the two following formulas: 
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H,C-« : 



Me 



HO' 



Me 



Me (CH 2 ) 3 TSH 2 C0 2 Me 



Me 





Me (CH 2 ) 3 CH 2 C0 2 Me 



54. The process according tc^an yone o f c l a i ms 1 to-21 and 3 4 to 4 0, wherein 
the carboxylic acid is: 



- either the tertiary heterocycloalcaKje carboxylic acid corresponding to the 
following formula: 



R 



(CH 2 )- 



;o-o-h 



where n, Z, R 5 , R e and R 8 are as define^d according to claim 1 , 
the said acid is obtained by treatment in aprotic or pWic solvant, eventually in 
the presence of cyclization additive and/ot^s(ei^rating agent, the said 
treatment eventually supported with physical cahyingw^he water formed/ J 



- or open tertiary ethylenic acid corresponding to the following formula: 



R* 



?H o- 



2'm 



4 



where m, Z, R 5 , R 6 and R 8 are as defined according to claim 1. 



a- 



so- 
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- or open tertiary ethylenic acid corresponding to the following formula: 



ZH 



-CO-O-R 



12 



where mi s i nc l uded botwcten 1 and Q , Z, R , R and R are as defined according 
to claim 1 , R 12 , is not a CTX radical according to claim 1 , represents R 5 and/or 
a protective group of acids anchtor a chiral group; 

then R 12 is removed later, either fust by saponification, or by hydrogenolysis, 
or H^f^g f on^ m e thod ofW > st a te - of-art to remove protective groups 

of acids. 



10 



55. The process according to claim 54fwherein in the absence of cyclization 
additive, the reaction of cyclization -j u o t tok o- p l aco b y heating. 



15 56. The process according to claim £4, wherein me cyclization additive is a 
protic acid or an aprotic acid, included in imh^^inz^i form. 




20 



57. The process according to claim J8%, wherein the^acl^ 
formic acid. 



sulfonic acid or 



58. The process according tcTa nyono of claimo S ' T to 57 - , wherein Z is an 
oxygen atom. 



59. The tertiary heterocyfcJoalcane carboxylic acid, included its salts and each 
25 one of its pure enantiomeric forms or in racemic mixture or in variable 
composition, corresponding to^he following formula: 
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y 



(CH 2 ) n - 



-CO-O-H 



where n is included between 1 and 8, Z, R , R and R are as defined 
according to claim "fTand R 5 is not hydrogen; 



except for compounds where Z is oxygen atom and, 



10 
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1 °) n = 0 and R* is not -CH 2 C0 2 H or -CH 2 C0 2 CH 3 radical; 
2°) n = 0 and R 5 \ -CH 2 C0 2 H or -CH 2 C0 2 CH 3 radical, and R 8 = R 8 
= methyl or -CH 2 COwH or -CH 2 C0 2 CH 3 radical; 
3°) n = 2 and simultaneously R e = R 8 = methyl, and R 5 = OMe or 
hydroxyl ; 

4°) n = 2 and simultaneously R e = R 8 = methyl, and R 5 is -CH 2 C0 2 H 
or -CH 2 C0 2 CH 3 radical or methyl; 

5°) n = 3 and simultaneously R\is hydroxyl, and R 8 is methyl, and R 5 
is -CH 2 C0 2 CH 3 radical; 

6°) n = 3 and simultaneously R\= R 8 = methyl and R 5 = OH or 
methyl or ethyl. 
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60. The tertiary oxacycloalcane carboxylic acid, included its salts and each one 
of its pure enantiomeric forms or in racemic mixture^ or in variable composition, 
corresponding to the following formula: 

-.8 



-CO-O-H 



where n is included between 0 and 8, R s , R 6 and^R 8 are as defined 
according to claim 59^but are not hydrogen simultaneously. 
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61. The tertiary heterocycloalcane carboxylic acid, included its salts and each 
ohe of its pure enantiomeric forms or in racemic mixture or in variable 
composition, corresponding to the following formula: 



R°- 



( C H2>n 



-CO-O-R 



12 



where n is included between 0 and 8, Z, R 5 , R 6 and R 8 are as defined 



according to claim\£9, and R° is not hydrogen, and R 12 is defined 
according to claim 



10 62. The tertiary oxacycloalcane carboxylic hemiester, included its salts and 
each one of its pure enantiomeric formkor in racemic mixture or in variable 
composition, corresponding to the following formula: 



15 



<CH 2 ) n - 



-co-o- 



CH 2 CQ 2 Me 



where n is included between 0 and 8, R 6 and 
according to claim 



are as defined 
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63. The tertiary oxacycloalcane carboxylic hemiester, includedNJts salts and 
each one of its pure enantiomeric forms or in racemic mixture oryn variable 
composition, corresponding to the following formula: \ 
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(CH 2 )- 



C0 2 R 



12 



CH 2 C0 2 Me 



\ere n is included between 0 and 8, R 6 and R 8 are as defined 
according to claim 2$, R 12 is defined according to claim 54. 

64. The tertiary\pxacycloalcane carboxylic hemiester or anhydro- 
homoharringtonic acid^cluded its salts and each one of its pure enantiomeric 
forms or in racemic mixture or in variable composition, corresponding to the 
following formula: 



Me 



Me- 



(CH 



-CO-O-H 



H 2 C0 2 Me 



10 
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65. The tertiary oxacycloalcane carboxylic hemiester or anhydro-harringtonic 
acid, included its salts and each one of its pure, enantiomeric forms or in 
racemic mixture or in variable composition, corresponding to the following 
formula: 



Me 



Me- 



(CH 



2'2 



-CO-O-H 



CH 2 C0 2 Me 



66. The tertiary oxacycloalcane carboxylic acid, included its salts and each one 
of its pure enantiomeric forms or in racemic mixture or in variable composition, 
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corresponding to the following formula: 




H 



Ph- 



(CH 2 ) n - 



-CO-O-H 



whehe n is included between 0 and 8, R 5 is as defined according to 
claim 



67. The tertiary oxacycusalcane carboxylic acid, included its salts and each one 
of its pure enantiomeric foYms or in racemic mixture or in variable composition, 
corresponding to the following formula: 



Ph- 



-CO-O-H 



10 



where n is included between 1 and^ 



15 



68. The tertiary oxacycloalcane carboxylic acid, included its salts and each one 
of its pure enantiomeric forms or in racemic mixture or\[n variable composition, 
corresponding to the following formula: 



H 



Ph- 



-CO-O-H 



CH 2 C0 2 Me 



where n is included between 0 and 8. 



69. The tertiary oxacycloalcane carboxylic acid or oxanhydroneoharringtonic^ 
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acid, included its salts and each one of its pure enantiomeric forms or in 
r^acemic mixture or in variable composition, corresponding to the following 
lula: 




CO-O-H 



CH 2 C0 2 Me 



70. The tertiary \pxacycloalcane carboxylic acid or oxanhydro- 
neohomoharringtonic acid, included its salts and each one of its pure 
enantiomeric forms or irK racemic mixture or in variable composition, 
corresponding to the followinekformula: 



Ph- 



CH; 



-CO-O-H 



CH} 



:O z Me 



71. The tertiary oxacycloalcane carboxylic acid, included its salts and each one 
of its pure enantiomeric forms or in racemic mixture 6\in variable composition, 
corresponding to the following formula: 



Ph- 



H 



CH: 



H 



-CO-O-H 



72. The tertiary alkene carboxylic acid, included its salts and each one of its 
pure enantiomeric forms or in racemic mixture or in variable composition, 
corresponding to the following formula: 
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La- 



CO-O-H 




where m is included betw^n 1 and 8, R 6 and R 8 are as defined 
according to claim Iflsut are noK^ydrogen simultaneously, and R 5 
is not hydrogen or heteroatom. 



73. The tertiary dikene carboxylic acid, included its salts and each one of its 
pure enantiomeric forms or in racemic mixture or in variable composition.^ 
corresponding to the following formula: 



10 



15 




O-O-H 



w h e r e m ts4fi cludod botw o on 1 and 0, mt i s i n c l uded be tween~1-to 



8, R° and R° aro as dpfin^d acco r d i ng to\te i m 1 and and R 1 2 ~is 
d o f i n o d a ccord i ng to cla i m 54 r 



of 



74. The tertiary alkeneN^arboxylic acid, included its salts and each one of its 
pure enantiomeric formsxDr in racemic mixture or in variable composition, 
corresponding to the following formula: 
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10 



OH 



whdre m is included between 1 and 8, R 8 and R 8 are as defined 



accorctjng to claim ■'TlSut are not hydrogen. 




-CO-O-H 



CH 2 C0 2 Me 



5 75. The tertiary alkene carboxylic acid, included its salts and each one of its 
pure enantiomeric forms or in racemic mixture or in variable composition, 
corresponding to the following formula: 



CO-O-H 



2 C0 2 Me 



76. The tertiary alkene carboxylic acid, included its salts and each one of its 
pure enantiomeric forms or in racemic mn^ture or in variable composition, 
corresponding to the following formula: 



Me 



Me- 



OH 



U CH: 



-CO-O-H^ 



CH 2 C0 2 Me 



77. The tertiary alkene carboxylic acid, included its salts and each one of its 
15 pure enantiomeric forms or in racemic mixture or in variably composition, 
corresponding to the following formula: 
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n = 




CO-O-H 



where m is included between 1 ret 8 



78. The compounc 



claim 77 . where m = 1 . 



79. The anhydrides of aojd according to anyone of claims 58 te-"7T5 ( of the 
general formula n-CO-O-COnn where CI is as defined according to claim 1. 

80. The mixed anhydrides of acid acb^rding to anyone of claims 5816 70, of the 
10 general formula Q-CO-A where A is as affined according to anyone of claims 

12, 13 or 15. 

81. The mixed anhiy^ride corresponding to the following formula: 

CI 




^")— 15 82. The acid chlorides according to ^ anyon o of d<^im o 58% -ye: corresponding 
to the <§©«efafformula fi-CO-X, where X is haloge> 
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<CH 2 )n- 



V 



0? 



83. The cyclic anhydrides corresponding to the following formula: 



where n, R e and R 8 ax\ as defined according to clai 



84. The cyclic anhydride corresponding to the following formula: 



Me 



Me- 



(CH 



85. The process according to ^ - enyono of cng i mo 1 to 21 and 34 to - 4 0 where the 
10 sidechain-bearing cephalotaxane was purified like a salt by chromatography 
using a reversed-phase like stationary phasV and a mobile phase without 
organic solvent like a solution adjusted t©^a>Q^o 4.5 with a buffer prepared 
with an acid and an alkaline or ammoniurrr!sa(t^^^Re or several additive like 
attenuator of silanol effect, the said cephalote^e^salt^was generated from 
15 mineral acid under the form of chlorohydrate, sulfate, phosphate, nitrate, 
perchlorate, or from organic acid under the form of tartrate, malate, citrate or 
lactate. 



0^ 



BO- 



10 



15 
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86, Theu process according to^ anyone of c l a i ms 1 to 21 and 34 to ^ comprising 
a step orfchromatographic purification of a natural or semi-synthetic or synthetic 
homoharringtonine as a pharmaceut i ca l u oo corresponding to the following 
formula: 




2 ^C^O OMe 
(CH 2 ) 3 CH 2 C0 2 Me 



to remove the undesired relal 
resulting: 



mpurity ea rned - 2 , -6pi-homoharringtonine 




a) either from a semi-synthetic process with introduction of a synthetic 
homoharringtonic acid of inadequate enantiomeric purity, the generated 
impurity showing the absolute configuration corresponding to the following 
formula: 



20 



O OMe 
Me (dH 2 ) 3 CH 2 C0 2 f 

bj or from the biosynthetic process in the plant,^|iie^^cephalotaxine with 
inadequate enantiomeric purity was introduced, on in the form of artefact by 
partial racemization of the cephalotaxine moiety, the \generated impurity 
showing strictly identical chromatographic properties with a^non-chiral system, 



168 



with an absolute, configuration opposite to the one above (enantiomer) and 
corresponding to the following formula: 



Me. 



,OH 



13R 



O OMe 
Me* (CH' 2 ) Z \CH 2 C0 2 Me 

QJK^ 5 ^oopoc i o ll y making us o o f one of the following chromatographic systems: 
Q A) Stationary phase: 

alky I- or phenyl- or alkylphe\iyl- ou phenylalkyl-silane, -preferably- 

^^Gtadecytsttarrer 

B) Mobile phase: 

10 water-tetrahydrofurane, water-taiethanol, water-acetonitrile or 

buffer pH 2 to 6.5 in replacement of water, \r all other mobile phase with 
equivalent selectivity, 



87. The process of purification and chromatographic control according to the 
15 claim 8& of a natural or semi-synthetic or synthetic homoharringtonine, allowing 

to offset the double insufficiency of enantiomeric punly of the half-precursors, 

both on the sidechain precursor (said M^^harringtonic acid) and 

cephalotaxine, the two said-precursors are eacKsirk^^gclently generated by 

total synthesis or semi-synthetic process or natural 
20 (biosynthesis), in fact the withdrawal of the non 

homoharrintonine showing an opposite absolute configuration, by using a chiral 

stationary phase with preparative scale. 



ithin of the plant 
atW£Kbnantiomer of 



